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COMPLETE SPECIFICATION. 

Change-Speed Gearing with Overdrive for all Ratios, for Example 
for a Motor Road Vehicle. 



We, Tiie Standard-Triumph Motor 
Company Limited, a British Company, of 
Canley, Coventry, Warwickshire, do hereby 
declare the invention, for which we pray 

5 that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 
The invention relates to a change-speed 

10 gearing with overdrive for all ratios, for 
example for a motor road vehicle. It is com- 
monplace for a change-speed gearing for a 
motor road vehicle to have the different, 
selectable forward ratios driven through an 

15 idler gear wheel permanently meshed with a 
transfer gear wheel fast with an input shaft 
(e.g., the output of a clutch in the drive from 
the vehicle engine), and an improvement in 
such a change-speed gearing, whereby the 

20 idler gear wheel is eliminated, is the subject 
of our Patent Specification No. 10,493/66 
(Serial No. 1,117,347). In accordance with 
the latter a change-speed gearing, for ex- 
ample for a motor road vehicle, includes 

25 parallel input, output and intermediate 
shafts, the output gear wheels of the gear 
wheel pairs for each forward ratio are jour- 
nalled on the output shaft and selectively 
clutchable thereto by clutch members which 

30 are slidably but relatively non-rotatively 
mounted on the output shaft, the coacting in- 
put gear wheels of the gear wheel pairs are 
rigidly interconnected and journalled on the 
intermediate shaft, and the one of the said 

35 coacting input gear wheels which is for pro- 
viding top gear ratio is permanently meshed 
with a transfer gear wheel fast on the input 
shaft. 

According tp_the present invention a 



change-speed gearing includes parallel input, 40 
output and intermediate shafts, two gear 
wheels on the input shaft, at least three gear 
wheels on the intermediate shaft and at least 
three gear wheels on the output shaft, the gear 
wheels on the input and output shafts are 45 
jurnalled thereon and selectively clutchable 
thereto by clutch members which are slidable 
but relatively non-rotatively mounted on the 
respective shaft, the gear wheels on the in- 
termediate shaft are rigidly interconnected, 50 
each gear wheel on the input shaft meshes 
with a different one of the gear wheels on 
the intermediate shaft, and each of the gear 
wheels on the intermediate shaft meshes with 
a different one of the gear wheels on the out- 55 
put shaft. 

Conveniently there are four pairs of gear 
wheels, one of each pair being on the in- 
termediate shaft and meshing with the other 
of each pair which is on the output shaft. 60 

One embodiment of change-speed gearing 
with overdrive in accordance with the inven- 
tion, applied to a change-speed gearing norm- 
ally providing four forward ratios and one 
reverse ratio, and applied to a front-wheel- 65 
drive transmission for a motor car is illus- 
trated in the accompanying drawing, in 
which: — 

Figure 1 is a side elevation, with the drive 
to the differential gearing shown in section, 70 
and 

Figure 2 is an enlarged longitudinal ver- 
tical sectional view of that portion of Figure 
1 which lies to the right of the line 2 — 2 in 
that Figure. 75 

In the Figure 1 the engine is indicated 
generally at E, its sump at S, and a differen- 
tial transmission D to the driven wheels (not 
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shown) is shown accommodated in a com- 
oartment which is within the bottom of trie 
sump and closed at the bottom by a detach- 
able cover plate P. The engine r drives he 
diflerential transmission through a clutch 
in housing C and a change-speed gearing 
within a casing indicated at G. 

The change-speed gearing shown n 
Figure 2 includes a main input shaft iu 
(wfuch is the output shaft of the clutch in 
housing C in the example shown), an out- 
put shift 11 and an intermediate shaft 2. 
X unitary cluster of four gear wheels 13 14. 
15 and 16 providing forward ratios, and a 
fifth gear wheel R which, with gearing not 
Sown, provides a reverse drive ratio, has 
a hub portion 17 freely joumalled on inter- 
mediate shaft 12, and complementary gear 
wheels 13a, 14a. 15a, 16a and Ro r are n- 
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a control (not shown), the said ring can be 
slid for dog-clutch teeth 41 to engage coact- 
ing dog-clutch teeth 42 fast with transfer 
gear wheel 36, or for dog-clutch teeth 43 
to engage coacting dog-clutch teeth 44 fast 
with transfer gear wheel 37. 

It will be observed thai the splines in 
selector rings 18, 21 and 38 form it he : dog- 
clutch teeth for engaging the dog-clutch 
teeth on the gear wheels with which they 
coact, and that each of the gear wheels has 
an externally dog-toothed synchronising cone 
45 It will also be observed that the hubs 
and gear wheels are located axially of their 
respective shafts by spacers 46. 

In the example given, when gear wheel 36 
is made rotationally fast with the input shaft 
he input drive is directly from gear wheel 
36 to gear cluster 13, 14, 15 16 and R in- 
, °<. it v -~ mtarmpHiatf idler sear 
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are provided with respective coaxial rings of 
doe-clutch teeth 136 and 146 for selective 
cofedon respectively with complementary 
dog-Sch teSh Be and 14c of a selector 
ring 8 which is slidably splined to a hub 
l&Jin turn splined at 19 to output shaft 11. 
The selector ring 18 has a peripheral groove 
emmeed by a fork 20 fast with a selector 
lot fnot shown) which is slidable m a con- 
ventional maimer by the operaUon of a gear 

H-SSF&S ring 21. , operable in a 
conventional manner by a fork of a second, 
and ^rallel selector rod (ne ther of which x 
thown), is slidably splined to a hub 21a m 
turn splined to shaft 11 at 22 and it nas 
rhSs o P f dog-clutch teeth 15c, 16c for ^setec- 
tivTengagement with fg^utch tee^ 156, 
16b of gear wheels 15a, 16a ^P^'y^y- 

It will be seen that the right-hand end of 
output shaft 1 1 is supported from casing G by 
a substantial ball bearing 23, while at the 
other end of the said casing it is supported 
by needle Slers 24 within a boss 25 of cas- 



wheel as hitherto and this direcl . drive is 
to gear wheel 13 which, when dog teeth 136, 
13* are interengaged to entrain gear whee 
13a. which is of the same size as gear whee 
36, causes output shaft 11 to be driven at 90 
unit ratio. It will also be seen that if, in- 
stead, dog teeth 146, 14c are interengaged 
gear wheSl 13 then acts as a transfer gear 
wheel to enable gear wheels 14 and 14a 
o drive output shaft 11 at the next lower 95 
ratio Gear wheel 13 also acts as a transfer 
gear wheel for enabling the sard output shaft 
To be driven at either of the other two ratios 
or in reverse depending on which of dog 
teeth 156 and 15c, or 166 and 16c are in- \W 

te Whe a n'how^ver. dog-clutch ring 38 is slid 
to disengage dog-clutch teeth 41 and 42, and 
instead to engage dog-clutch teeth 43 and 
44 the drive to the gear cluster is through iid 
gear wheels 37 and 14, and as gear whee 
37 is of larger diameter than gear wheel 
36 an overdrive is applied to all ratios. Of 
course, when the input drive is from gear 
wheel 36, gear wheel 37 will be rotated idly '0 
wiict-i • & , tJt „ . .„!,-« thp nnut drive 
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The left-hand ena ui V i" * 

connected by an internally splined sleeve 26 
to an extension shaft 27 supported in a roller 
thrift bearing 28, and extension shaft 2/ 
carries atypoid bevel pinion wheel 29 of the 

di Inpuf tWextends with radial dear- 
ance mto a tubular shaft 30 to the remote 
end o which it is splined at 31. and shaft 30 
fc <:nnDorted at its opposite ends by ball 
tarinaM 33 which are held in an exten- 
sion Gl the casing G by end plates 34. 

35 iournalled on tubular shaft 30 are two 
transfer gear wheels 36 and 3] and I be 
tween them is a selector ring 38 slidawy 
splined to a hub 38a in turn splined at 39 
to said shaft 30. Ring 38 has a peripheral 
groove engaged by a fork 40 by wh.ch. and 
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be rotated idly by gear wheel 13 

It will be observed that all of the change 
speed ratios, and the overdrive dcv.ee are 
shown in neutral positions. 

It will be appreciated that by adding a 
third transfer gear wheel say, beyond ihe 
riqht-hand side of transfer gear wheel 37 
meshing an additional gear wheel of the 120 
duster and providing their adjacent ends 
wUh do 2 -clut?h teeth" like 42 and 44 be- 
Tween which would be arranged another 
selector ring like 38, a second overdrive or 
an underdrlvc ratio could be provided de- 125 
r£ndin° on the relative diameters of .the 
SSd uansfcr gear wheel and the coact.ng. 
additional gear wheel of the cluster. 

WHAT WE CLAIM IS : — . l3Q 
i A change-speed gearing, .nclud.ng 130 
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parallel input, output and intermediate 
shafts, two gear wheels on the input shaft, 
at least three gear wheels on the intermediate 
shaft and at least three gear wheels on the 
output shaft, the gear wheels on the input 
and output shafts are journalled thereon 
and selectively clutchable thereto by clutch 
members which are slidable but relatively 
non-rotatively mounted on the respective 
shaft, the gear wheels on the intermediate 
shaft are rigidly interconnected, each gear 
wheel on the input shaft meshes with a dif- 
ferent one of the gear wheels on the inter- 
mediate shaft, and each of the gear wheels 
on the intermediate shaft meshes with a dif- 
ferent one of the gear wheels on the output 
shaft 



2, A change-speed gearing, according to 
Claim 1, in which there are four pairs of gear 
wheels, one of each pair being on the inter- 
mediate shaft and meshing with the other of 
each pair which is on the output shaft. 

3. A change-speed gearing, constructed 
and arranged and adapted to operate sub- 
stantially as described herein and as shown 
in the accompanying drawings. 

WALFORD & HARDMAN BROWN, 
Chartered Patent Agents, 
Trinity House, 
Hales Street, 

Coventry, 
Warwickshire, 
Agents for the Applicants. 



20 



25 



Printed for Her Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd.— 1970. 
Published at The Patent Office, 25 Southampton Buildings, London, W.C.2, 
from which copies may be obtained. 



1178244 COMPLETE SPECIFICATION 

2 SHEETS ™ L ' S d ™ wln B fs ° reproduction of 
the Original on a reduced scale 

Sheet 1 




1178244 COMPLETE SPECIFICATION 

\g Is a rtp 
ai on a rt> 

Sheet 2 



„ -UPP—p This drawing Is o reproduction of 
L into 5 tf)e orig/nol on a reduced scale 




!5c 16c 
FIG.2. 



